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which ascended to the lacunar layer contributed to the
formation of the apical nervo-protoplasmic apparatus. We
thus have two regions or strata, each the seat of a distinct
organisation. The ambiguous cell is not present here, and
our exposition therefore of its connections must now be
detailed. Part of its connection, however, we have already
shown, viz., that by its bifurcate apical system it too, enters
into the constitution of the superficial nervo-protoplasmic
plexus. Has it too a root system like the pyramidal cell,
and if so what is its organisation ? Our investigations seem
to show that the ambiguous cells too, have a basilar nervo-
protoplasmic system like the pyramidal cells, and that such
can be undoubtedly demonstrated where the ambiguous
cells form a well-marked stratum.

Organisation of Visual Area.

Such a condition occurs in man in the cuneate
region of the occipital lobe, in the brain of the rabbit
in the upper part of the retro-limbic area (that called
by Bevan Lewis the modified upper limbic area). On
the mesial aspect of the occipital pole in the rabbit's brain
there is a fossa-like indentation of the cortex which is
applied like a cap over the mesencephalon and part of the
cerebellum. This spoon-shaped area of cortex is indented by
a faint furrow running backwards almost to a point a little
below the occipital t ip; we regard it as the homologue of
the anterior part of the calcarine fissure. The part of the
cortex above this fissure is the area we propose to investi-
gate. On making a section of the cortex here we notice a
striking feature, visible to the naked eye, and that is the
presence of a fine white line in the cortex horizontally
placed in the cortical layers about half way down their
depth, thus dividing the grey cortex into an upper and a
lower stripe. In the human brain this stripe is present in
the calcarine cortex only {i.e., in the depth of the calcarine
fissure, and at its lips), as was shown by Gennari, and here
in the rabbit it can also be recognised as a fine white line.
It may be called Gennari's stripe, but has also received the
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name of Vicq D'Azyr or Baillarger's stripe. The following
are the layers and their thicknesses in this part of the
rabbit's brain.

(a) Molecular layer f thickness of whole cortex.
(b) Ambiguous layer £ ,, ,,
(c) Gennari's stripe } t

(d) Pyramidal layer J ff

(e) Polymorphic layer £ „ ,,

The total thickness of Gennari's stripe is about £ of the
total cortex, and it lies immediately beneath the layer of
ambiguous cells. These ambiguous cells form a stratum
separating, therefore, the molecular layer (Bxner's plexus)
from Gennari's stripe, and these cells in this situation de-
mand further study.

We find that in this region these cells form a well-
marked and dense stratum, about six or seven cell bodies
deep, the upper border of this stratum being especially well-
marked, while the lower border of the stratum is less well-
defined owing to its looser structure and the presence of
straggling cells. The whole nature and character of cells is
as already described for the brain of the ox or cat, and we
will not stay to particularise them further. We need only add
that while their cell bodies are mainly ovoid or fusiform,
there are present both apical and basal processes. The
apical processes bifurcate, and rapidly branch and end in the
superjacent molecular layer, entering into the formation of
the nervo-protoplasmic plexus in that layer, to which the
apical processes of the long pyramidal cells also con-
tribute. But it is the basal system of processes which here
claim our attention, for these also branch and sub-divide
forming a plexus, to which the pyramidal cells contribute
only a few lateral branchlets of the main apical stem
as it passes through to reach the molecular layer. This
region is the place of Gennari's stripe, and we may add that
Gennari's stripe (as we can see in specimens prepared by
either Golgi's method for the rabbit's brain, or Weigert's
method for the human, rabbit, and kitten's brain), is com-
posed of a stratum of (medullated) nerve fibres, naked
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fibrils and collaterals which in this situation mainly run
tangentially throughout its whole extent. We regard
them as derived .mainly from the nerve fibres which con-
stitute the optic radiations of Gratiolet. The details
of our research on this point will be embodied in a
separate paper, but here we may state that examination
by both the silver and Weigert-Pal method show us that
the bundle of the optic radiations as it passes backwards
from the most posterior end of the internal capsule, spreads
out fan-wise towards the occipital pole (as seen in low
powers), and then penetrates into the cortex of the area
where G-ennari's stripe is seen. The nerve fibres enter the
cortex from the white substance below, and passing upwards
as thick medullated fibres can be traced mostly into Gen-
nari's stripe, and others still further up into the molecular
layer. These are incoming fibres—viz.,coming into the cortex
from the optic radiations, and terminate in the cortex by free
plexiform arborisations of wide extent. Both the ambiguous
cells and the pyramidal cells can be seen giving off each its
own descending axis-cylinder with collaterals. Those of the
ambiguous cells are especially delicate and fine, and cannot
be confounded with these thicker and coarser fibres which
ascend in the cortex, giving off branches and getting
thinner as they ascend. In fortunate preparations the
latter can be traced as they give off large coarse branches
which turn off and run on for enormous distances in
G-ennari's stripe, and from these coarse branches numerous
delicate collaterals are given off all throughout the depth of
Gennari's stripe, the vast majority of these ultimate fibrils
and collaterals being disposed horizontally. Some of these
coarse fibres pierce the ambiguous layer, and reaching the
superjacent molecular stratum, branch and spread out there
in a rich profusion of collaterals and terminals. It would
be impossible to estimate the exact richness in fibrils and
collaterals of both these plexuses, and the present writer, after
a careful study of Golgi's specimens, comes to the conclusion
that the two regions are about equally rich in nerve-fibres
and collaterals. We have thus a very instructive nervous
mechanism revealed in these two regions. We have first
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the nervo-protoplasmic plexus of the molecular layer—with
which our previous studies have made us familiar—a
structure wherein the incoming sensory excitations reach
the apical expansions of the pyramidal and the ambiguous
cells ; and second the new nervo-protoplasmic plexus in
German's stripe, subjacent to the ambiguous layer (see
fig. 22), where the incoming sensory excitations enter into
relationship with the basilar expansions of the ambiguous
cells, and to some extent with the lateral branchlets also of
the pyramidal apical processes which pass through it. And
our parallelism is now complete, for where we can study the
pyramidal or the ambiguous elements in well condensed
strata we find each of them possessed of two systems, viz.,
(a) a well marked and ramified apical system, and (b) a less
marked basilar system, and that each of these proto-
plasmic systems come into connection with a system of
nerve fibres and terminals, forming in the cortex three
primary nervo-protoplasmic plexuses whereby incoming
sensory excitations can affect either of these two kinds of
cells. These _three nervo-protoplasmic plexuses are as
follows:—

(a) The nervo-protoplasmic plexus in the first layer
(molecular).

(6) The nervo-protoplasmic plexus in the third layer
(Gennari's stripe).

(c) The nervo-protoplasmic plexus in the sub-pyramidal
(polymorphic) layer,

or in other words we have—
(a) The nervo-protoplasmic plexus common to both long

pyramidal cells and ambiguous cells (molecular
layer).

(6) The special basilar nervo-protoplasmic plexus be-
neath the ambiguous cells (Gennari's stripe).

(c) The special basilar nervo-protoplasmic plexus beneath
the pyramidal cells (sub-pyramidal plexus).

In different regions of the cortex this or that nervo-
protoplasmic plexus may be well developed, while the others
are less so, but we shall deal with this later on in greater
detail; suffice it to say that generally speaking the nervo-
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612 OBIGINAL ABTICLBS AND CLINICAL CASES.

protoplasmic plexus in the molecular layer is the one present
in all cortical regions, and that it is (as we shall show when
we come to investigate the brains of vertebrates below mam-
mals), the oldest and earliest phylogenetically of the three.
We shall further see that with the rise of the brain to the
reptilian level the two other plexuses are superadded, these
plexuses really overlapping in the reptile brain, but being
separated from one another in the brain of the mammal, owing
to the vertical growth in depth (thickness) of the cortex. It
will be interesting to see that these plexuses are evolved for
a definite purpose, and that they have a special physiological
significance. Nerve-cells of the cortex, so far as we have
already studied them, have besides the basal nervous axis-
cylinder process, other processes, radiating from the cell
body, viz., an apical protoplasmic process, and basilar proto-
plasmic processes; and when the cells are arranged in strata
(as in the cortex), the orientation of the various processes
is often very distinct. In some parts of the encephalon
cells are found which lack the basilar protoplasmic expan-
sions, but in which the apical expansions are alone present;
thus we have Pnrkinji's cells of the cerebellum, the large
nerve cells of the retina (ganglionic layer), the mitral cells of
the olfactory bulb, and the cells in the stratum granulosum
of the fascia dentata, which all have apical protoplasmic
expansion, but lack the basilar branches. Or, again, both
systems may be well-developed as in the small pyramidal
cells, and the fusiform cells of the polymorphic layer ; and in-
deed, in certain cells of this last stratum, one or more basal
processes may develop so markedly as to give the cell a
distinct tri-radiate aspect, or the look of an oblique pyramid
—approaching the fusiform {v. ante, fig. 6). In the am-
biguous cell we find also both apical and basal expansions
developed; though the former system contains the largest,
stoutest, and most expanded branches. We shall here refer
to the granule cell: we find that it presents but little de-
velopment of its protoplasmic expansions at all, these being
short, slender, not branched, and frequently looking like
mere short bristles or slender spike-like projections from the
cell body (fig. 18). As regards the pyramidal cells, we find
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in simpler and lower types of brains, or in the brains of
new-born and young animals, there is but little relative
development of the apical system, and less of the basilar
expansions. As we ascend higher in the scale of life, from
the new-born to the adult, or from the brain of the reptile
to that of the mammal, the amount, the extent, and
the variety of anatomico-physiological connections of the
neurons increase, until, in the human brain, they have
reached an extent and a complexity that is well-nigh in-
conceivable.

Fro. 18.
Nine granule cells of the human brain cortex stained by modified Golgi's

method.
a. is a granule cell in which the section-cutting has removed part of the

investing cell-protoplasm, allowing the faintly stained nucleus to be Been.
6. is a cell in which part of the protoplasm is absent, allowing the nuoleus

to be thus visible at that part.

Primary Sensorial Neurons of Cortex.

We have seen now the main cortical stratum, where
incoming sensory excitations affect cortical structures proper
in the molecular layer, a region which is everywhere present
in the brain, whatever be the topographical cortical varia-
tions, and that besides this main nervo-protoplasmic plat-
form, two others exist which all subserve the same purpose,
viz., to conduct the incoming nerve excitations to the pyra-
midal or ambiguous cells of each such sense-recipient area.
The important factor to recognise is that two great cortical
neuron systems are thus simultaneously aroused into activity,
viz., the long pyramidal and the ambiguous cell elements.
The sensory nerve currents arriving in the brain as it were
bifurcate, they take two main intra-cortical pathways, the
ambiguous and the pyramidal. To the study and signifi-
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